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Leafy Spurge1 is a deep-rooted perennial weed 
that spreads by seeds and underground roots. It is one 
of the most serious weeds in South Dakota. It covers 
over 51,000 acres and causes 10 to 100% reduction in 
crop yield. The exact amount depends on the inten-
sity of the stand and fertility and moisture conditions. 
It is more difficult to eliminate than Canada thistle, 
p:rennial sowthistle, field bindweed, and hoary cress, 
but not as tough as Russian knapweed. 
The seeds are produced in three-celled capsules 
which explode when ripe and spread the seeds 12 to 
15 feet in each direction. The seeds are carried down 
draws by water and can be distributed by birds, ani-
mals or maA. 
After the seed germinates, the plant develops 
rapidly. It consists of a shoot, transition zone, and 
primary vertical root. The primary vertical root pro-
duces lateral roots and feeder roots. The laterals grow 
horizontally and then turn downward to form second-
ary vertical roots which in turn produce lateral and 
feeder roots. Adventitious buds formed on any of 
these roots form stems which develop into shoots 
above ground. 
Adventitious buds are visible on the root of a 1-
week-old seedling; but the bud of a 4-day-old seedling, 
grown under ideal conditions, is capable of producing 
a new shoot if the old shoot is removed. Buds arc 
found on lateral roots less than 90 days after the seed-
ling emerges. Crowns of buds, at or just below the soil 
line, are formed on the stems produced from lateral 
roots and on the hypocotyl of the main axis of the 
plant. They produce new shoots if top growth is re-
moved. 
After 15½ months of growth one seedling (Figure 
1) produced a primary vertical root 5½ feet long with 
276 buds , 32 feet of lateral roots. and 70 feet of 
branch roots with a total of 1,440 adventitious buds. 
Buds have been found on roots all the way down 
to a depth of 6 feet. In one case, these buds produced 
stems that grew through 2 feet of tamped soil in 11 
!'llonths and through 3 feet of soil in two years. 
1n one case extending over four years a seedling 
grown in a denuded area produced shoots that oc-
cupied an area 18 feet in diameter with lateral roots 
extending to 24 feet. Roots of mature plants reach a 
depth of 8 feet and probably more. In another case, 
seven plants increased to 872 plants in three years, 
while a patch of 7 square feet increased to over 2,700 
square feet in five years. 
Figure 1. A 151/2-month-old leafy spurge seedling showing shoot. 
primary vertical roots, lateral roots, secondary vertical roots. and feeder 
roots. Adventitious buds formed on the crown at soil level and on all 
vertical and lateral roots. 
Leafy spurge develops earlier in the spring than 
any of the other noxious weeds except hoary cress. 
Leafy spurge normally emerges early in April and is 
full grown (1 to 3 feet tall) and flowering by late 
May or early June. This early, rapid, rank growth 
gives the weed a great competitive advantage over 
spring-sown crops and all low-growing crops. At 
flowering time the upper bracts (round leaves) are 
greenish-yellow. When top growth is plowed or cut 
back, it will emerge and flower any time during the 
summer. 
Stands of leafy spurge can be reduced 75 to 90°./4 
in a relatively short time; however, the remaining 10 
to 25% are considerably more difficult to kill. Th~ 
weed can be almost completely eliminated while 
growing crop sequences adapted to South Dakota 
without serious soil deterioration. However, continu-
ous pressure must be exerted from competitive crops, 
cultivation, or chemicals for a period of three to five 
years. 
Follow the Label--------. 
Federal regulations make it unlawful for any person to 
use an herbicide In a manner inconsistent with its label-
ing. This Includes the kind of crop and weed; rate, carrier 
and other application directions; storage, disposal and 
protective clothing; or other precautions stated. 
Herbicide rates suggested In this publication are 
based on satisfactory performance In research tests. 
Higher rates of chemical required to control perennial 
weeds may result In crop damage under some condi-
tions. Some herbicide product labels do not Include 
these rates. Read the label first not afterward. 
REDUCE STANDS 75 TO 90°/4 
There are combinations of cultivation, cropping 
and chemicals that reduce the stand of leafy spurge 
7S% or more in one year. 
Intensive Cultivation. Cultivate every two weeks 
during good growing conditions and every three 
weeks during dry, hot weather when plants are grow-
ing less rapidly. This generally means that cultivation 
should be done at two-week intervals during May, 
June and July and three-week intervals during Au-
gust, September and October. 
Cultivation, from immediately after small grain 
harvest until freeze-up (Oct. 15), followed with a full 
year of intensive cultivation (May IS to Oct. IS) the 
next year; will kill a high percentage of the weeds. 
Sometimes there will be stragglers to clean up the 
next year. In other cases a single year of cultivation 
will kill 85 to 90° /4 of the weeds. 
A duckfoot field cultivator or blade is one of the 
few impleme!}ts that will cut the heavy tough roots of 
leafy spurge. If there is considerable plant residue on 
the area, it may be necessary to use the moldboard 
plow for the first operation. Equip the cultivator with 
wide sweeps ( 12 to 6J inches) that overlap 3 to 4 inch-
es. Keep them sharp; be sure they are flat when in the 
soil and operating at a depth of 4 to S inches. 
It takes seven to 10 days for new shoots to emerge 
after the roots have been cut. Another seven to 10 
da.ys elapse before there are enough leaves to produce 
more food than is needed for growth. Therefore, little 
plant food is stored in the roots and the root reserves 
are being used for plant growth for a period of 14 to 
20 days after each cultivation. Cultivation at the end 
of each two- or three-week period cau,ec a continu-
ous drain on the root reserves. The food supply in the 
roots is eveutually depleted and the plants die. 
Combining intensive cultivation for part of the sea-
son with the production of a crop and chemical appli-
cation is generally more practical than an entire sea-
son of cultivation. Income from the crop is obtained 
and erosion hazards, resulting from a full season of 
cultivation, are greatly reduced. 
Cultivation and Summer Crops. Close-drilled 
crops of sudangrass or buckwheat are more strongly 
competitive than most other crops. Cultivate three 
times before seeding the crop during late June. Har-
vest the crop, fall plow, and cultivate once or twice. 
This system reduces the stand of spurge about 70 to 
800/4 in one year. Close-drilled soybeans and forage 
sorghum should be equal to buckwheat and sudan-
grass. 
Cultivation and Forage Crops. Cultivate with a 
duckfoot cultivator every two weeks between May 15 
and August 15. Seed bromegrass at the rate of 12 
pounds per acre or alfalfa at the rate of 8 pounds per 
acre. The stand of spurge is generally reduced 80 to 
90% by this system. 
Grazing. Grazing sheep will considerably reduce 
the stand of spurge. Start grazing during early spring 
so that sheep develop a taste for the weed. Rotate cattle 
ahead of the sheep if the sheep do not keep the grass 
grazed. Heavy grazing will eliminate as much as 75 
to 85% of the spurge in one year. Intensive overgraz-
ing is required to eliminate the remaining plants and 
sometimes does not do it. 
REDUCE ST ANDS 10 TO 20°/4 
Several combinations of crops, cultivation and 
2, 4-D spraying reduce the stands of leafy spurge 10 
to 200 /4 in one year. 
Small Grain and 2,4-D. Leafy Spurge starts early 
in the spring and gets ahead of spring-seeded grain. 
Use ½ to ¾ pound of 2,4-D ester per acre when the 
grain is in the five-leaf stage to prevent the weed from 
going to seed and to also weaken some plants. These 
rates are the lowest that can be used to help keep the 
weed in check. Some crop injury may be noted. After 
treatment the small grain gets ahead of the weed and 
holds it in check until harvest. Cultivate four times 
after harvest to kill some of the weakened plants. 
Stands were reduced about 10% in experimental tests 
by plowing two weeks after harvest and cultivating 
three times during September and early October with 
a duckfoot cultivator. However, it is believed that a 
sharp 24- to 60-inch sweep cultivator would be effec-
tive on the weed and leave a stubble mulch on the soil 
surface. This system is useful when included in a ro-
tation which also includes systems that materially re-
duce the stand. 
Winter grain has some advantage over spring 
grain in that it keeps the soil covered over winter and 
starts growth earlier in the spring. However, early fall 
seeding prevents late cultivation. 
Table 1. The Average Percentage of Leafy Spurge Killed in 4 Years 
Fintynr 
Treat. 
No. Treatment• 
% 
kill 
1 . .Cult-alfalfa ·····················- 82 
2. Cult-alfalfa ···-·········-······· 82 
3. Cult-brome ·······-·····-·····-· 82 
4. Cult-brome ·-······-·-··········· 82 
5. Cult-brome ...................... 82 
6. Oats-brome-½ lb .. - ..... -62 
7. Oats ½ lb., cult.................. 68 
8. Cult-sudan ...................... 79 
9. Cult-sudan-rye ............ 90 
Second year 
¾ 
Treatment+ kill 
Alfalfa ···················-············-· 81 
Alfalfa ·······-················-····•··· 81 
Brome 1 lb. and l lb .. ·--··-·· 95 
Brome I lb. and l lb ... - .. ···-· 95 
Brome l lb. and J lb .......... _. 95 
Brome 1 lb. and 1 lb .... ·--·- 24 
Cult-sudan ·····-·····--·-··- 91 
Oats ½ lb., cult ...... ·--·-······· 96 
Rye ½ lb., cult .................... 94 
Third year 
Treatment• 
¾ 
kill 
Alfalfa ····························-···· 82 
Wheat ½ lb. and cult ........ -. 92 
Brome 1 lb. and 1 lb............. 98 
Wheat ½ lb. and 1 lb........... 96 
Wheat ½ lb. and cult ........ _. 95 
Wheat ½ lb. and cult.·-····-· 31 
Wheat ½ lb. and cult.......... 94 
Wheat ½ lb. and cult .......... 98 
Wheat ½ lb. and cult.......... 89 
•"Lb." refers to pounds of 2,4•0 ester applied per acre and "cult" to intensive cultivation. 
Fourth year 
Treatment+ 
¾ 
kill 
Corn ½ lb. and 1 lb............. 81 
Corn ½ lb. and 1 lb............. 92 
Corn ½ lb. and I lb............. 92 
Corn ½ lb. and I lb............. 90 
Corn ½ lb. and I lb............. 98 
Corn ½ lb. and l lb... .......... 39 
Corn ½lb.and I lb ... _ ........ 98 
Corn ½ lb. and l lb ..... ·-······ 97 
Corn ½ lb. and I lb .. _.......... 94 
Bromegrass and 2, 4-D. Spray in the grass with 1 ½ 
pounds of 2, 4-D ester during early June and again in 
late August. This system reduces the stand of leafy 
spurge 10 to 15% each year. Consequently, this sys-
tem alone requires considerable time to reduce the 
stand of leafy spurge materially and seldom gives 
100°/4 elimination. However, it is useful as a follow-
up to a system that includes a season of cultivation 
prior to seeding the grass. It is expected that other 
sod forming grasses would be as effective as brome-
grass in areas where they are adapted. 
PREVENT SPREADING 
Crops and 2, 4-D. Two sprayings with 2, 4-D in 
small grain or corn do not reduce the stand of leafy 
spurge but do keep it from spreading to any great de-
gree. Spray in either crop with ½ pound of 2, 4-D 
ester per acre. Spray small grain stubble two or three 
weeks after harvest or spray corn with a high-clear-
ance sprayer, equipped with drop nozzles after the 
corn has tasseled. Use 1 to 1 ½ pounds of 2, 4-D ester 
per acre. 
Alfalfa. A good stand of alfalfa or alfalfa-grass 
mixture also prevents the weed from spreading. How-
ever, the weed starts growth in the spring ahead of the 
crop, and alfalfa seldom reduces the stand. One year of 
alfalfa or alfalfa-grass mixture is useful as a follow-up 
of the system that includes a season of cultivation and 
a fall seeding of the crop. 
4-YEAR PROGRAMS 
Nine of 32 combinations of crops, cultivation, and 
2, 4-D spraying that were tested are given in Table I. 
Several methods that did not give satisfactory results 
are shown to illustrate the need for a year-around pro-
gram each year. 
Treatments 3, 5, 7, 8 and 9 are the best combina-
tions because they keep pressure on the weed all year 
each year. Although 2, 4-D was used several times in 
each four-year treatment, intensive cultivation was 
used whenever possible. It is more effective, especial-
ly when trying to eliminate strains of the weed that 
are resistant to 2., 4-D. 
SMALL PATCH CONTROL 
Semi-Selective Herbicides 
in Pasture and Range 
The following treatment is intended to give 90-
100% elimination of small patches of leafy spurge in 
grass pasture and range. Ref er to Table 2 for the 
amount of product required for one square rod. Con-
trol seedlings and stragglers emerging in following 
seasons with an annual 2,4-D application. 
I. Picloram (T ordon 22K) at 2 pounds per acre 
acid equivalent. This rate is minimal and in a few 
situations some leafy spurge regrowth has been not-
ed one or two years after treating. Follow application 
directions, precautions and limitations on the label. 
Semi-Selective Herbicides in Noncropland 
Numerous chemicals are effective for eliminating 
patches ( weed nurseries) with one treatment applied 
to the patch and a band 6 or 8 feet wide around the 
outside of the patch. It kills plants in the patch and 
roots that extend beyond the patch. Seedling growth 
may appear after two or three years. The young 
plants can be eliminated with 2,4-D application. 
Many new semiselective chemicals do not permanent-
ly injure perennial grasses, but will prevent crop 
growth for two or more years. 
The chemicals listed in the following table gener-
ally give 95 to 100% elimination when applied at the 
rates designated. Rates are given in pounds, pints or 
fluid ounces of commercial product for each square 
rod. Use the higher rates for summer application for 
those chemicals indicating a range of treatment rate. 
EPA regulations concerning the use of these her-
bicides on cropland, pasture or range change from 
time to time. Therefore, it is necessary to read the 
label on the chemical container or consult the local 
county agent to determine if the chemical is cleared 
for use on cropland or grazing land. 
PREVENT REINFESTATION 
Once the old leafy spurge plants have been killed, 
the seeds in the soil will produce new plants for sev-
eral years. Rein£ estation can be prevented while using 
common crop rotations. The annual application of 
2,4-D required to control annual board-leaved weeds 
kills leafy spurge seedlings. Several four-year rota-
tions and the number of plants per square yard are 
given in Table 3. 
Treatments 2 and 4 were effective because 2, 4-D 
was applied each year. Treatments 6 ~nd 8 were not 
effective because 2, 4-D damaged the alfalfa and sweet 
clover the first year. Subsequent treatments did not 
kill all the plants that became established the first 
year. It is probable that treatments 6 and 8 would 
have been much more effective if the legume had not 
been damaged the first year. Treatments 1, 3, 5 and 7 
were not effective because no 2, 4-D was used. 
REDUCE STANDS IN SHELTERBELTS 
AMS as suggested in Table 2 has been used to 
drastically reduce stands of leafy spurge in tree plant-
ings. No injury to trees has been reported, however 
AMS currently is not labeled for use in tree plantings. 
The manufacturer of the chemical is not responsible 
for any problems which result from this use. None of 
the other chemicals listed in Table 2 should be applied 
closer to a tree than the "drip line." 
To reduce stands 10 to 25% in one year, use l½ 
lbs. 2, 4-D acid equivalent per acre twice each season 
(early June and late August). Use· very low volatile 
formulatioru of 2, 4-D such as an emulsifiable acid 
formulation or an oil soluble amine formulation 
(tradenames "Weedone 638," "Emulsamine 3E," or 
"Dacamine~'). To reduce stands 25 to 50°/4.in one year, 
use amitrole-T (tradenames "Cytrol" or "Amitrol 
T") at 6 lbs. active ingredient per acre. Do not allow 
spray drift to contact leaves of trees; it will cause in-
jury. Am.itrole and am.itrole-T are labeled for use on 
noncropland areas only. Do not harvest or graze food 
or feed from treated areas. 
Table 2. Amount of Semi-selective Herbicide Required to Kill Leafy Spurge 
Amount Per Cost Per Cost 
Chemical Square Rod Square Rod* Amount Per Acre Per Acre 
--~---
AMS (1) ---- --------- _____ 4.616 $2.16.3.24 
2,3,6 TBA (2) ·-·- -·---.. -·-----··-··--·-½pt 0.77 
Fenac (3)1- . --·· ······------½ pt 0.66 
Oicamba ( 4) _ -- ---- 2 fl oz 0.55 
Picloram-2,4.I) Mixture (5) 1.6 fl oz 0.41 
Picloram-Uorate Mixture (6) . 1 lb 0.90 
l'idoram (Tordon 22K) (7) . . 0.8 H oz 0.35 
• Approximat<:' cust of cht'rnical for 1 ~quare rod. (1 fl oz=6 tsp) 
tGenerally Lllt' most dfectivt' treatment fur this wc-cd. 
20 lb (IO g3J) $123.20 
15 lb (10 gal) 105.60 
10 lb (2½ gal) 88.00 
2+4 lb (2 gal) 65.60 
2 lb 56.00 
(1) Brand N;rnw "AMMATF. X." Ust' 2 quart~ ,.f sprc;td('r ~lickn/llHl gal spr;1y •sul111iun. (Approwd for use 
on non -cropland only,) 
(2) Brand Name "TRYS~EN 200." ( Approvt"d for 11,c on non l'l'opland c,nly.) 
(3) Brand Nam<:' "FENAC." (Approvt'd for use on non -rrnpland only.) 
(4) Brand Nanw "BANVEL." Ratt•s uver 8 lh/A (l.6 A oz/sq rd) apprnvnl for ust· on nnn ·rropbnd only . 
(5) Brancl Na111t· "TORDON 212." (Appruvc-d for use on nun •cropl:.ind only.) 
(6) Bran.cl Narnt:c "TORDON BEADS." (Appruvcd fur ll~t' on non ciupland only.) 
(7) Brand Nan1e ''TORDON 21K." (Fullow bbd H:stric1i111h ;incl prc-c~111tiuns wli.-n u~ing in pasture and 
range.) 
Table 3. The Average Number of Leafy Spurge Plants per Square Yard That Reinfcstcd 
an Arca After the W ccd Had Been Eliminated 
Fint year 
Plants 
per sq. yd. 
1. Oats ··--·····························-·· 0.6 
2. Oats ¼ lb... ... ·-··········-······· 0.7 
3. Oats ··········· ············-··········-· 0.6 
4. Oats ½ lb... .... ·-···-···-·-·--···-- 0.7 
5. Oats-alfalfa ··-········--···--······ 0.6 
6. Oats-alfalfa ¼ lb....-.......... 1.9 
7. Oats-Sweet clover .............. 0.6 
8. Oats.Sweet clover ¼ lb ... _. 1.9 
Second year 
Treatment• 
Plants 
per sq. yd. 
Oats ·······-····-······-·········-···· 0.6 
Oats ½ lb.···· ··········--·-··-··· 0 
Corn ···········•·· ·•·········--·-····· 0.3 
Corn ½ lb ...... ··············-··-· 0 
Alfalfa ·········-·················-·- 0.4 
Alfalfa ········-···-····-·-······--·· 1.0 
Sweet clover ····--············-· 1.5 
Sweet clover ···-········-····--· 1.0 
Third year 
Treatment• 
Plants 
per sq. yd. 
Wheat ··············-····-·········· 1.8 
Wheat ½ lb ................. -... 0.3 
Wheat ························-····· 0 
Wheat ½ lb ...... ·-········-·-·· 0.3 
Wheat .......................... 2.0 
Wheat ½ lb ... _ ................. 0.6 
Wheat --···························- 1.5 
Wheat 1/z lb ......... ·-··-···•··-·· 1.4 
•2,4-0 amine applied at ~4 ·pounJ rate, but 2,4•0 ester applied at ½. an<l !,_i .poun<l rates. 
Fourth year 
Plants 
Treatment• per sq. yd. 
Corn .................................. 3.8 
Corn½ lb ......................... 0 
Corn -······-·-········-··············· 1.4 
Corn ½ lb ......... ·-·············· 0.1 
Corn .................................. 4.3 
Corn ½ lb......................... 1.9 
Corn···· ····· ·······················-- 4.7 
Corn ½ lb.._ ..................... _ 1.6 
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